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ENERgIZIng Agriculture
WithrRenewable
Distributed Generation

Henry Fischer
Business and Community Development Manager
East Central Energy
Braham, Minnesota
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_RSECIhC Energy to S. OOO Customers

_Propane/iFu o Oil/Natural Gas to 40,000
CcCome OlIl & Pt ane Ccustomers

Lon ¢ Pistance Phone Service
- EC f* =T Internet to 7 000 Customers

High Speeglnternet Cable TV &
Phone Service on a Single Wire
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The power of human connections
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CIBEIoWHAOKWWAY U Must Pay Full
pelizl]| - =

_OVEIRZORV You Must Pay

“a Minimum of Avoided Cost .. ."

Least Cost Renewable

Win-Win-Win-Win-Win



ViiESoLa E :Reliability
SISEC Uit of 2001

* reiat least 1%
2 energy sources

Of that amﬁunt 1506 must be
biomass energy by 2010

- 1% by 2015.



v Reliability
@f 2001

LJ\JFD.(.”@ , one Oor maore

L “hase %certain amount
generated by or

S a renewable energy
‘ce or from |gh efficiency, low
emi 5sions distributed generation.

Must advertise the offer at least once
annually.
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- East Central Energy offars you a choice of renewable
energy at one of tha lowest rates in the nation,
Help support the davelopment of renswable energy
technologias by purchasing one, two or more blocks
of renawable energy from ECE.
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WellSpring
Renewable
Wind Energy:

WELLATRING

Naadnilbls Shisd Beiegq

Veelizpring alecinicity: iz produced by coopes
stive-wenad wing turbinas inSouthwestern
hinresota. The power from existng turbines
15 crerrenthy sald oo, but-six moraswaill begim
procucing additional  enengy gunng the fali of
2001, ECE js:accapting resanatiaons from
cusiomiers for blocka that will be available
Eter this year

ECE sofis rengeaths enangy in 100-kiloawatt
hosur blocks. Both We i,;f..-;; and Bicoass
ranewable gnergy are priced the same at
£1.25 par black abossa-our regalar-rats. Far
EECH DROGE MG BOFeE 10 PLECHSSE: waU: wi

sae 2 5128 line jtam charge on your ECE

Bilbogy slatermant. Prices may change due {o

nereases in wholesale ratas

You may purchases as many biocks as viou
wish as long as yaur minimem manthly

billinig axcesds the blocks purchasad

-l
EFaT e

Biomass
Renewvwahle
Energy:

[he-Diomass o cow. poawer elestineiiv s peo-
dissed by usang methsne:1a run 8- ganerato)
ar-a dainy farm near Foncaton, Minnasoa
Thamethane iz producad in - large dormesd
resarvoir whentanagrobic baciada break
o organic matter, This sysianria Jp and
FUSIFRNIG By ey Badin e purchiase
these blocks on your next bl

Plessa fill out and retem the Renewable
Energy Apnbaation Fomm wah your ECE
aiactne ol or sl o

ECE Renewable Energy
PO Bax 39
Eraham, MN 55006

EAST CENTRAL ENERGY
Yoy Fosd hakone Pustpt® Coossinth @1;1
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Turn Manure

into Money
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Tom Haubenschild, a partner in his faiily’s dairy operdtion, Says that adding
- an anaerdbic digester has Mﬂmﬁ:mamiﬁamwwmnm
duces electricity and enhantes mmm v&!‘l.lao'f manure. - -

o
g L

Are high electric costs getting you down? Would you like
to produce more electricity on your farm than you could
possibly use — and then sell it? The Haubenschild family
makes their own electricity and turns manure into money.

By Raylene Nickel




ennis Haubenschild, a dairy Ewmes
with an educatonal backeround in
micrabioloey, has for many, vears

viewed atumal matiure as a valualsle

ihle resource, His S0Hcow dairy
operation near Princeton, Minn., is one
of at least 31 dairy and |:!‘;.' farms in the
United States that uses an anaerobi
cligester ar similar system (o converd
mianure o elecinoity, Flavbenschld
aned his wife, Marsha, manave the dairs
Farm in partnership with their bwo sons,

1 Bryvan (age 30)

)

[om (age 33) a

The Haohenschilds” digesier generaies ghai
PO O S ihowatis of elecirmady per mossts, B prodocing
his own elecricity, Haubenschild saves olose vo 577
wierk i electrn L
i1 Wi Fi s |
LR sty FHEC N
venewable cnergy progron. “We sell abou W wesrl
electrirmy per week, vear round,” s Hanbenschils
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Agriculture
could help
ease the
energy
crunch

BY EDGAR OLSON

ot since th.o

 Appro: ch or even excee
dHDH We've also witnessed ( .ailfmm.i
residents enduring rolling blackouts.
narios renew awareness of our
reliance on energy.

Americans

e to-two or more
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'COW POWER

East Central Electric
Association, a distribution
co-0p m Braham, Min-
nesota, will soen be getting
power from an unusual
source: cow manure. A lo-
cal dairy farmer is building
a huge “methane-biomass
recovery system,” one of
only a dozen n the country
and the first in the Mid-
west. East Central has
signed a five-year contract
to buy the excess energy.

Microbes break down
the manure in the recov-
grv system's “digester,” a
| concrete-lined trench cov-
| ered with an airtight mem-
brane. Methane gas 1s re-
leased in the process, and
it is burned to power a
generator.

When the farming opera-

tion grows to 1,000 cows,
as planned, the expected
electrical output will be
100,000 kWh, enough to
make the farm energy self-
sufficient. East Central an-
ticipates buying 100 kW
around the clock at full re-
taal price.

“We have an extensive
green power progrant,
so this complements our
effort to produce and mar
ket energy from renewable
sources,” says Henry
Fischer, manager of busi

ness and community
development at

East Central. He is
also enthused about
having a member
supply renewable en-
ergy, which breaks
new ground for the
co-0p.

Diennis Haubhens-
child, who owns the
farm with his wife, Marsha,
has a track record of keep-
ing the farm “environmen-
tally, socially and economi-
cally balanced,” as he puts
it. East Central has worked
with him on other im-
provements, such as
adding four energy-effi-
cient, aff-peak electnc wa-
ter heaters.

In addition to electricity,
the recovery system cre-
ates two by-products: an
odor-free slurry that will
he uzed to fertlize

Haubenschild's fields and a
high-grade compost that
will be sold to local garden
centers. The expanded
dairy operation will create
al) new jobs.

The system 1s being
built with $275,000 in state
and federal loans and
grants, including assistance
from AgSTAR, a program
of the 1.5, Environmental
Protection Agency.

CHARLES FEALE
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FARMING FOR ENERGY: ANAEROBIC DIGESTERS _ngfif* g

As America feels the energy crunch,
a central Minnesota dairy farm
generates more than enough electricity
from an anaerobic manure digester.

Biogas captured in digester tank on Dennis and Marsha Hanbenschild's 760 cow-dairy farm generates 3,000 kilowatt hours of electricity daily,
enough to power their farm plus 78 average homes, Digestion also reduces manure odor and creates a high-guality fertilizer.




Reducing Environmental Impacts:
Closing the Loop and Connecting to the Community

April, 2000
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densitad incalkectn
firmices unces tan bams,

€3 Rarw manure moves to a 149oot-deep
miirg tark benaath an engine buidng,

£ viznure s pumpad into the digester and
heated to 95 to 105 degress. it angarchically
decompases for 20 days, creating biogas.
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Vike=r2 0 cents/day
Vieimioe

THES ECOWS AT Haubenschild Farm each eat ™ pounds of food per day and produce

enough manure to supply the farm and 30 local homes with electricity. The cows each
currently make about 40 cents per day in milk and 33 cents per day in manure. {Photo
kv Linda Novee)
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SCrAPET draws manura £ 5 er Cr I lowly enough that the cows just step over It
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GENErator Enclosure
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Top-line solutions,
bottom-line benefits

from your local electric cooperative.




PaEemance Measured
Arounad-the Clock




— . e T .
fEstigEvienitoring Continue

gk



_I-
4
3

=4

i s . 3 Dennis Haubenschild talks with Kurt Roos of AgSiar above the ma
_:'“:J‘ and pump and near the heat exchanger.
101




PHOJECT Eline

cing

TAGSITAR in-kind Engir rlng $ 40,000

| MINFOEASERVIronmental

Grant 37,500

- [MINDERL. 0 Commerce Grant 50,000

MN Dept., 01Ag. 0% Loan

150,000

aubenschild Farms Equity 77,500

East Centi @ergy
Financial Investment

0

$355,000



ECIIC EN ery Production
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s\ AVerage Genera lng Capacity
5.1 %6 OREl Jr\v,‘wrmr/

5,000260 KWh Produced Since Day 1
83,341 kWin"Produced Monthly
141,310 kWh Used On-farm Monthly

42,051 kWh Excess Purchased
by East Central Energy Monthly

Marketed in ECE Renewable Program

|
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EMErgy Performance

IZBRelE Ei ol Biogas/Cow/Day
KV J/Covv/fu/-—ﬁ
Ol L McDonald's

"~ Customelr Saves $3 O?6/month

~InOn ~r§r Electricity Costs

. .C’E E?\ S Customer $3,068/month
for Excess Energy
($110 457.76 Since Inception)

Customer Harnesses Waste Heat to
Save 4,000 Gallons Propane/Yr.
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3ecome Landscape Quality
Compost -- No Weed Seeds, No Flies

Digestate Sold to Other Farmers
Waste Heat Warms Floors




Eviremmentally Friendly

SUStel rJaQJe Agriculture

ISleEas, = /0% J\/Je ane, 30% CO2
e EmMethane =11,000 BTUs
Viethene s 21x More
conecentra d than CO2
 By-Prodt ts are Water plus
Trace Levels of hydrogen,

oxygen, nitrogen, hydrogen
sulfide, and CO

-



Adided VValue Benefits
torUtilities

€5 Relations ips with State
ierial Agenc es, Agriculture,

ngwr' al Organizations
BU

AVOIlds Burning 50 tons of Coal per
Monthi (1/2 railroad hopper car)

 Avoids Pr duct|0n of CO2 Equivalent
of 5,000 to 7 ,000 Tons/Year

Carbon Tax Credits = 2 cents/kWh
Avalilable in the Future



5sion & Customer
‘er Iitment

conomic Bevelopment
Lb New Jobs Created

'Front-Page P‘bllClty In Major Dalily
BWSPE apers, Dairy Today, AURI,
AgrlNews FarmerBusiness,

Energy/Ag Trade Pubs, Websites,
Public Radio & Television,

National Geographic



Aveund the World . . .

5L IDIgESTErs Ooer*' ng in U.S.A.
[ 18TAQGEStar Projects
_450Mv)gesters in Europe

. 1\/Jjgljon«llef-

I ‘gyand India

Cost Effectiveness Rule of Thumb =
300 Cows @ 6.0 cents/kWh



What’ssNext?

Ly

AVESHIFIng Engine
torEeress Excess Methane

Transtérthe Technology
T -
\ 0 Miore Dairy Farmers

Elevate igmass to
Renewable Energy Status

Secure Federal/State Incentives



FeiglVioredaformation

_Wawasmnproject.org

—www.yosemi f@é})g .gJ o\

_ \WAWMEEPRE.gov/agstar
www.mdaistate.mn.us

www.hat Dy @ecenet.com

www.eastcentralenergy.com

www.nfec.org/methanerecovery.htm

WWwWW.environomics@waste2profits.com
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The power of human connections
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